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u m m # g 



1. -fl>#*MRhor£tt. JWffitf, *WSEQ ID NO: 2ftMffW 

2. *n*l3pJ5l*lJ5fl*W^tt. 3M#£E£^, \$<g8kMM^SEQ ID NO: 2ES^ 

(b^mi(8)i#tt^«fi. 

NO:20r^»*«#3^W£flfc. 

s.in^JS^^W^tt^K. ^4SFtE4f, iS^ft^KAWSEQ id no: i 

(b)/A^#tJ + tB Rhor^ fi . 



« m u 



fi*xt^^A*»4***tt«#3fe^tttt*#**spMie*4e« 

t/o SE0J!ifc**^rSEQIDNO:2ft3iR^fl<l^ltk. 

^^^ttaSWAWSEQ ID NO: 2J?f^fiC»ttJ!53nlfl«I^ijfc. i££&£=®?fi<J/? 
JUAWSEQ ID NO: 1 ^ 1-2484& 6W?!J. 




Rhorfi&o 

&#±tk, 0ri£ft^^;fe«&5*c7SEQIDNO: 1*151- SZQfaWc&WLftM. & 

JEW. 

30 #€'Kf; 3*Q4: jEflf'Mft. 
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^.mtm. tpm=SrW^^^^^eRhor^:s^jij(SEQ id ^oa^m^m.^. 

<3E#£BJf , "Rhor^M" »AWRhorgfi?SttWSEQ ID NO: 2#flltt 

2<Ms «#*1-I0^)«;*»fl«itt^, mA^/gSc^«,. ^^^C^^fo/UcN^S^^ 




Or 



''Rhor^fi^&^^jft'' fH^SEQ ID NO: 2W*C*tt^ 



^ i 









Ala (A) 


Val; Leu; He 


Val 


Arg (R) 


Lys; Gin; Asn 


Lys 


Asn (N) 


Gin; His; Lys; Arg 


Gin 


Asp (D) 


Glu 


Glu J 


Cys (C) 


Ser 


Ser 
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Gin (Q) 


Asn 


Asn 


Glu (E) 


Asp 


Asp 


Gly (G) 


Pro; Ala 


Ala 


His (H) 


Asn; Gin; Lys; Arg 


Arg 


He (I) 


Leu; Val: Met; Ala; Phe 


Leu 


Leu (L) 


He; Val; Met; Ala; Phe 


He 


Lys (K) 


Arg; Gin; Asn 


Arg 


Met (M) 


Leu; Phe; He 


Leu 


Phe (F) 


Leu; Val; He; Ala; Tyr 


Leu 


Pro (P) 


Ala J 


Ala 


Ser ,(S) 


Thr 


Thr 


Thr (T) 


Ser 


Ser 


Trp (W) 


Tyr; Phe 


Tyr 


Tyr (Y) 


rrp; Phe; Thr; Ser 


Phe 


Val (V) 


He; Leu; Met; Phe; Ala 





seq id NO:2ffi^m.mmj¥¥mm&ffi, hj^seq id NO:im^mmKmn^m 
70%, Mmtikm'j>8o%ftfflfeto&m&m. *&wftfM&R&r E &&ftTi**&w 



SS^&iM^TW^^niM, $po.2XSSC, 0.1%SDS, 60*C; ^(2)^^fftAnW 
^•M'J, ifl50%(v/v)^®fe^, OJ%/Js^Mt/0.1% Ficoll, S£(3)<&£iS§&^ 

mm&sis^m&m, tmfkm&io^&^n, m&Mm&so^&^m. 
^M.mmmi¥^mf^m, ^m^mmcDNAmmm^m^ Am ^um^ 

^pcR^rmDNA/RNAmij^i)tmm^mn^mmmmo m^pcR 
^^^m^mm^m^m^mmrm^D-NA/RNAn^ 0 

ilii^fi<jSmDNA^7|t(Science, 1984; 224: 1431), njmm*2£WMgm 



iffl^4 , ^i£ftSTT7e^j£gc#:(Rosenberg, et al. Gene, 1987, 56:125); £njf ¥L^J#J 
&^ + *a£WpMSXNp^j&£fc#(Lee and Nathans, J Bio Chem. 263:3521,1988)^^ 

ft J££&i£/ft^(Sambroook, et al. Molecular Cloning, a Laboratory Manual, cold Spring 
Harbor Laboratory. New York, 1989), #fi£#JDNA#?!] ^W&Ji^ll^li&fH** &) 

trp^? 1 ; XIM^^P L B^)T; K^^^J^^^CMV^1IP^^B^)T> HSVj^^ 
^HBzft^ -£«0#l!fe»fSV4O£j3& : K S^*l«WLTRs*J^— ^BftlWRT® 

**9x«ij6, tmmi&vomMo wtt&mtt: mmmm-, m^m 

cho, cos. 29mm. &BowcsmMmmmtfy%jQiMmWo 

iooi!i27o-M«*x!rwsv4oita?, te&nuftiSMm-mm&ffim^&Rmm 



ftmm&yai/nxmffffiw, &w.&DNAMB&&mM^&i%$t£.&mmi&$i, m 
^m^M^Rhovmmj^^^mi^. 




[ • 
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&&$#$ui£$#S*Pi«h JfiUR** J*#i**B^*l** #-^0^^> SM^WW 

jSfiM&SM. 'S'&IS: ^#p a p^Rhorg6#^'£^#^M; 

ffi , Rhorg Ift £ iR^^K RTffl ^*&$ijRhor^ 6 ftj* ii-^^ ^ft&TRhorg 
^-Southern Northern Ep^^^ Jlfe&^o i^S/fc^f* 
^^^^^^^^^tS^«^(^^(microarray)gcDNA^>t(X^^ "iSS^" ) 
RNA-i^^^^M;^(RT-PCR)#^ri#t!i^#^jRhorgS^^? :c t/<. 

^5So ^^"RrHfe*l*llSeM*ife, ®lfcbffiNortheni6niS^> WesternEP2E& 

WSEQIDNO^W^ftjMffWtt^tt. *»Wtt£*tf*W#fl»SEQ ID NO: 1 




££&827^Sa3£&WRhorg6(SEQ ID NO: 2). $Fft3|Hj, ^SW^WIgPI 

10 &J»#&&#ftSambroolc#A. fl^EBh £ife^j»(New York: Cold Spring 
Harbor Laboratory Press, 1989)4" #l£J8f&J*irifi^*i&to*#. 

£Jfi0!)l 

it*£W: fft^: = 2: 1. lfc*h tiUBRJKittffi£iS*r'K££«ai 

20 ^T^m^^, tt$l2000^/jNi,M^aiaDNA^Tgenotyping #r?#fi» 

IBffiit**iatT^tff. JTr/Bttfl^Linkage, flkM^iBDllinitl03 
^Dllmit338^ra], 1700kb. ij5^S7 iliE#*S£ffl ltt$J3lS 

it, a-^«F*as3ettiijT8ookb«iE*. ^^xtijtE^rtwaiFHafftt^ftai 

25 

30 IEft3l^: 5' gcaggctagcgtgttaaagg 3'(SEQ ID N0:3) 

fcfim\$3: 5' aaaacggggtcatagcagc 3' (SEQ ID N0:4) 
(^SgfiDNA^^'&ffiABI&ffJtoTaqGold mUm&M&'rt PCRiT & . PCR 




mffiM&M*&B%], 95'C 105H+ 



95 °C 30# 
5 68 *C 45# 

72 °C 2#30# 
12 & 

10 95°C 30# 

56 *C 45# 
72 'C 2#30# 

72°C 10 ##|> 
20 RhorG«@M!|^ 

T: 

J^Omega^-tJtfJ Cycle-Pure Kit^|fc±&56%^IE#<l> SftSS&PCR j*^, 

25 lEfa^l'tyj: 5' gcacatctgagggaaggaag 3'(SEQ ID NO: 5) 

H[*J3l'-$J: 5' cttccggtcaaatgcaaagt 3'(SEQ ID NO: 6) 
/SABl2rWJ#jBigDye terminal^ MR 3100£ £ z& $lJ^& , 

98$: 2# 
30 96J3£ 20# 

51$ 20# 
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60J^ 4# 
tf *F 25 & 



5 ACCCTACCTG AAGAGTGTCA GCCTACAGGA GCCCCGGGGA CGATGGCAGG AGGGCGCAGA 60 

GAAGCGCCCC GGCTTCCGCC GCCAGGCCTC CCTGTCCCAG AGCATCCGCA AGAGCACAGC 120 

CCAGTGGTTT GGGGTCAGCG GCGACTGGGA GGGCAAGCGA CAAAACTGGC ATCGTCGCAG 180 

CCTGCACCAC TG CAGCGTGC ACTATGGCCG CCTCAAGGCC TCGTGCCAGA GAGAACTGGA 240 

GCTGCCCAGC CAGGAGGTGC CATCCTTCCA GGGCACTGAG TCTCCAAAAC CGTGCAAGAT 300 

10. GCCCAAGATT GTGGATCCAC TGGCTCGGGG TAGGGCCTTC CGCCATCCAC ATGAGGTGGA 360 

CCGGCCTCAC GCTGCCCACC CACCTCTGAC TCCAGGGGTC CTGTCTCTCA CATCCTTCAC 420 

CATGTCCGCT CTGGCTACTC CCATCTGCCC CGCCGCAAGA GGATATCTGT TGCCCATATG 480 

AGCTTTCAGG CAGCCGCCGC CCTCCTCAAG GGGCGTTCCG TGCTAGATGC GACTGGGCAG 540 

CGGTGCCGGC ATGTCAAACG CAGCTTCGCT TACCCCAGCT TCCTGGAGGA GGATGCTGTC 600 

15 (SEQ ID NO: 7) 

20 &M#H 

mm Qiagen ft^ffy Total Rna Wfc « #J ft II # ft 
RNA, lK&ffiWi&fa'&fci&Jg.mRl Promega w) #J Reverse Transcript 
System ^RNA&^^cDNA. Jgffl *&: 
25 jEIr]9I*&: 5' ACTCTGCTCTCAGCCGCTT 3' (SEQ ID NO: 8) 

Jxfr^: 5' CCAGACACATGCTGGAGCTA 3' (SEQ ID NO: 9) 

ttffl Takara LA ffi&3g£-Bg 

PCR &flS3F&#: 

95 30 # 
30 54 Jg 45 # 

72 ft 3^ 

M^F 45 & 
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0.8% &mm<&v%fti%, mf&*&tt>, mfr&fe. wmRhor^^mRF^m 

n. 

RhorggSW^gJFEfcKI&ff&ftlSEQ ID NO:l#rfU ^i5?teWI[l^ 
5 &ISEQ ID N0:2#r^ o . 

Rhor^@cDNA#t5*cfi«)£3F$* 

10 um&mo ?i#j$bT: 

JEfRj^l^l: 5' gcacatctgagggaaggaag 3'(SEQ ID NO: 10) 
IxIrJ 3 ?!^: 5''cttccggtcaaatgcaaagt 3' (SEQ ID NO: 11) 
PCR&#3*&# 

15 *— IfejRHiJf 

95 30# 
68 45# 

72J^ 90# 
20 flOTH & 

95jg 30# 
54 45 # 
72^ 90%!? 
25 flPH0& 

72Jg 10# 

0.8%3BSCl»«*»at^BfflOmega^^fi«lCycle-Pure Kit 
wltfjBigDye terminal {flJ3±i£3ltf?OT, 
S«X15fe 98J^ 2# 
30 96 Bt. 20# 

51JS 20# 
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60^ 4# 

m& 25 rx 



GTGTCAGCCT ACAGGAGCCC CGGGGACGAT GGCAGGAGGG CGCAGAGAAG CGCCCCGGCT 60 

5 TCCGCCGGCA GCCCTCCCTG TCCCAGAGCA TCCGCAAGAG CACAGCCCAG TGGTTTGGGG 120 

TCAGCGGCGA CTGGGAGGGC AAGCGACAAA ACTGGCATCG TCGCAGCCTG CACCACTG CA 180 

GCGTGCACTA TGGCCGCCTC AAOG CCTCGT GCCACACAGA ACTGGAGCTG CCCAGCCAGG 240 

AGGTGCCATC CTTCCAGGGC ACJGAG TCTC CAAAACCGTG CAAGATGCCC AAGATTGTGG 300 

ATCCACTGGC TCGGGGTAGG GCCT TCCGCC ATCCAGATGA GGTGGACCGG CCTCACGCTG .IRQ 

10 CCCACCCACC TCTGACTCCA GG GGTCCTGT CTCTCACATC CTTCACCA Tfl TCCGCTCTGG 420 

CTACTCCCAT CTGCCCCGCC GCAAGAGGAT ATCTGTTGCC CATATGAGCT TTCAGGCAGC 480 

CGCCGCCCTC CTCAAGGGGC GTTCCGTGCT AGATGCGACT GGGCAGCGGT GCCGGCATGT 540 

CAAACGCAGC TTCGCTTACC CCAGCTTCCT GGAGGAGGAT GCTGTCGATG GAGCTGACAC 600 
(SEQ ID NO: 12) 

Rhor Mtgmfrtfr 

(DRhor m&MMm.mm 619-759 glmj$.-^ Rhomboid mm. &mw, 

Rhor m&ffif- Rhomboid 16fi^ ( 

(2)Rhor^ei^^mS^6lO-804 ^^-^competence^^J^,, j&£HJ§, •£ 
25 M^competencege«^^, ^^^^^^^^S, -£tim^6^mmM 

ErtW^fflftK^/a-^Wftft^Wftftl^Tn (motif) ftsfcfcJM? 

30 (mRNA) w^Kfg, JAmmmj%mmm^j^o 
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a*»«r«#A*^wja. sail. u*Rhor*Hft#^TiSj»«»jattWT« 

8 

Rhor^Eii^^Jifiit> W^fc 

10 jEfi 5'CGGATCCATGGCCTCAGCTGACAAGAATGGCAGCAACCTCCCA 

3'(SEQ TD NO:13) (SIAitemHI W^GGATCC, f-tCjtj^^il) 

S f«J 3l4fc: 5'ATAAAGCITGCTCGATCTGGTCCACGATGTGATT 3'(SEQ ID NO: 
I4)(?| AHindlim& AAGCTT, /g^ATA^^^^g) 

is «fflto«i#Hind m&£, * pcr r Jt ^ » 3i£ fit 5J * * W JR tt 

pET32a(Novagen & Js# Col i:BL21 &B3) . $f ft ift £ *fflflfe £ 
IPTGffti5§#T3l& 0 

25 120ug/R, ffl^5fr£&#J. 
30 M^WrPS^^mH. 
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7 



<no> t Pa»^m±m^nnTMvn/t t P^ 

<120> ?UffiAfUH Rhor fifflii^ttSi^^rr^j&^&Ad^ 

<130> 026816 

<160> 14 

<I70> Patentln version 3. 1 

<210> 1 

<211> 2484 

<212> D.VA 

<2i3> /hR(Mus musculus) 
<220> 

<221> CDS 

<222> (1).. (2481) 

<223> 



<400> 1 

atg gcc tea get gac aag aat ggc age aac etc cca tct gtg tct ggt 48 

Met Ala Ser Ala Asp Lys Asn Gly Ser Asn Leu Pro Ser Val Ser Gly 
1 5 io 15 

age cgc ctg cag age egg aag cca ccc aac etc tec ate acc ate ccg 96 
Ser Arg Leu Gin Ser Arg Lys Pro Pro Asn Leu Ser He Thr He Pro 
20 25 30 

cca cca gag age cag gcc ccc ggc gag cag gat age atg ctt cct gag 144 
Pro Pro Glu Ser Gin Ala Pro Gly Glu Gin Asp Ser Met Leu Pro Giu 
35 40 45 



agg cgc aag aac cca gcc tac ctg aag agt gtc age eta cag gag ccc 
Arg Arg Lys Asn Pro Ala Tyr Leu Lys Ser Val Ser Leu Gin Glu Pro 
50 55 60 

egg gga cga tgg cag gag ggc gca gag aag cgc ccc ggc ttc cgc cgc 
Arg Gly Arg Trp Gin Glu Gly Ala Glu Lys Arg Pro Gly Phe Arg Arg 
65 70 75 80 

cag gcc tec ctg tec cag age ate cgc aag age aca gcc cag tgg ttt 
Gin Ala Ser Leu Ser Gin Ser lie Arg Lys Ser Thr Ala Gin Trp Phe 
85 90 95 

ggg gtc age ggc gac tgg gag ggc aag cga caa aac tgg cat cgt cgc 
Gly Val Ser Gly Asp Trp Glu Gly Lys Arg Gin Asn Trp His Arg Arg 
100 105 110 



192 



240 



288 



336 



age ctg cac cac tgc age gtg cac tat ggc cgc etc aag gcc teg tgc 384 
Ser Leu His His Cys Ser. Val His Tyr Gly Arg Leu Lys Ala Ser Cys 
115 120 125 

cag aga gaa ctg gag ctg ccc age cag gag gtg cca tec ttc cag ggc 432 
Gin Arg Glu Leu Glu Leu Pro Ser Gin Glu Val Pro Ser Phe Gin Gly 
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130 



135 



140 



act gag tct cca aaa ccg tgc aag atg ccc aag att gtg gat cca ctg 480 
Thr Glu Ser Pro Lys Pro Cys Lys Met Pro Lys He Val Asp Pro Leu 
145 150 155 160 

get egg ggt agg gee ttc cgc cat cca gat gag gtg gac egg cct cac 528 
Ala Arg Gly Arg Ala Phe Arg His Pro Asp Glu Val Asp Arg Pro His 
165 170 175 

get gee cac cca cct ctg act cca ggg gtc ctg tct etc aca tec ttc 576 
Ala Ala His Pro Pro Leu Thr Pro Gly Val Leu Ser Leu Thr Ser Phe 
180 185 190 

acc agt gtc cgc tct ggc tac tec cat ctg ccc cgc cgc aag agg ata 624 
Thr Ser Val Arg Ser Gly Tyr Ser His Leu Pro Arg Arg Lys Arg He 
195 200 205 

tct gtt gec cat atg age ttt cag gca gee gec gec etc etc aag ggg 672 
Ser Val Ala His Met Ser Phe Gin Ala Ala Ala Ala Leu Leu Lys Gly 
210 215 220 

cgt tec gtg eta gat gcg act ggg cag egg tgc egg cat gtc aaa cgc 720 
Arg Ser Val Leu Asp Ala Thr Gly Gin Arg Cys Arg His Val Lys Arg 
225 230 235 240 

age ttc get tac ccc age ttc ctg gag gag gat get gtc gat gga get 768 
Ser Phe Ala Tyr Pro Ser Phe Leu Glu Glu Asp Ala Val Asp Gly Ala 
245 250 255 

gac acc ttc gac tec tec ttt ttt agt aag gaa gaa atg age tec atg 816 
Asp Thr Phe Asp Ser Ser Phe Phe Ser Lys Glu Glu Met Ser Ser Met 
260 265 270 



cct gac gat gtc ttt gag tec ccc cca etc tct gee age tac ttc cga 
Pro Asp Asp Val Phe Glu Ser Pro Pro Leu Ser Ala Ser Tyr Phe Arg 
275 280 285 



864 



ggt gtc cca cac tct gee tec ccg gtc tec ccg gat gga gtg cac ate 912 
Gly Val Pro His Ser Ala. Ser Pro Val Ser Pro Asp Gly Val His He 
290 295 300 

ccg eta aaa gaa tac age ggt ggc cga gec ctg ggt ccc ggg acc cag 960 
Pro Leu Lys Glu Tyr Ser Gly Gly Arg Ala Leu Gly Pro Gly Thr Gin 
305 310 315 320 

cgt ggc aaa cgc att gee tec aaa gta aag cac ttt gca ttt gac egg 1008 
Arg Gly Lys Arg lie Ala Ser Lys Val Lys His Phe Ala Phe Asp Arg 
325 330 335 

aag aag agg cac tac ggc ctg ggt gtc gtg ggt aac tgg etc aac cga 1056 
Lys Lys Arg His Tyr Gly Leu Gly Val Val Gly Asn Trp Leu Asn Arg 
340 345 350 



age tat cga cgc age ate age age acc gtg cag egg cag ctg gag age 
Ser Tyr Arg Arg Ser He Ser Ser Thr Val Gin Arg Gin Leu Glu Ser 
355 360 ' 365 



1104 



-18- 




1 



tic gat age cac egg ccc tac ttc acc tac tgg ctg acg ttc gtt cac 1152 
Phe Asp Ser His Arg Pro. Tyr Phe Thr Tyr Trp Leu Thr Phe Val His 
370 375 380 

ate ate ate acc ttg ctg gtg ate tgc acc tat ggc ate gca cct gtg 1200 
He lie He Thr Leu Leu Val He Cys Thr Tyr Gly He Ala Pro Val 
385 390 395 400 

ggc ttt gec cag cac gtt acc acc cag ctg gtg ctg aag aac aga ggc 1248 
Gly Phe Ala Gin His Val Thr Thr Gin Leu Val Leu Lys Asn Arg Gly 
405 410 415 

gtg tat gag age gtg aag tac ate cag cag gag aac ttc tgg att ggc 1296 
Val Tyr Glu Ser Val Lys Tyr He Gin Gin Glu Asn Phe Trp He Gly 
420 425 430 

ccc age teg att gac etc att cac ctg gga gca aag ttc teg ccc tgc 1344 
Pro Ser Ser He Asp Leu He His Leu Gly Ala Lys Phe Ser Pro Cys 
435 440 445 

ate egg aag gac cag caa att gag cag ctg gta egg agg gag cgc gac 1392 
He Arg Lys Asp .Gin Gin lie Glu Gin Leu Val Arg Arg Glu Arg Asp 
450 455 460 

att gag cgc acc tct ggc tgc tgt gtc cag aat gac cgc teg ggc tgc 1440 
He Glu Arg Thr Ser Gly Cys Cys Val Gin Asn Asp Arg Ser Gly Cys 
465 470 475 480 

ate cag acc ctg aag aag gac tgc teg gag act tta gee acg ttc gta 1488 
He Gin Thr Leu Lys Lys Asp Cys Ser Glu Thr Leu Ala Thr Phe Val 
485 490 495 

aag tgg cag aat gat act ggg ccc tea gac aag tct gac ctg age cag 1536 
Lys Trp Gin Asn Asp Thr Gly Pro Ser Asp Lys Ser Asp Leu Ser Gin 
500 505 510 

aag cag cca teg gcg gtt gtg tgc cac caa gac ccc agg acc tgt gaa 1584 
Lys Gin Pro Ser Ala Val Val Cys His Gin Asp Pro Arg Thr Cys Glu 
51 5 520 525 

gag cct gec tec agt ggg gee cac ate tgg cct gat gac att acc aag 1632 
Glu Pro Ala Ser Ser Gly Ala His He Trp Pro Asp Asp He Thr Lys 
530 535 540 

tgg ccg ate tgc aca gag. cag get cag age aac cac acg ggc ttg ttg 1680 
Trp Pro He Cys Thr Glu Gin Ala Gin Ser Asn His Thr Gly Leu Leu 
545 550 555 560 

cac ata gac tgt aag ate aaa ggc cgc ccc tgc tgc ate ggc acc aag 1728 
His He Asp Cys Lys He Lys Gly Arg Pro Cys Cys He Gly Thr Lys 
565 570 575 

ggc age tgc gag ate acc act egg gag tac tgt gag ttc atg cat ggc 1776 
Gly Ser Cys Glu lie Thr Thr Arg Glu Tyr Cys Glu Phe Met His Gly 
580 585 590 



tat ttc cat gaa gac gcg acg ctg tgt tec cag gtg cac tgt tta gac 
Tyr Phe His Glu Asp Ala Thr Leu Cys Ser Gin Val His Cys Leu Asp 



1824 
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595 



600 



605 



aag gtg tgt ggg etc ctg cct ttc etc aac cct gag gtc cct gac cag 
Lys Val Cys Gly Leu Leu Pro Phe Leu Asn Pro Glu Val Pro Asp Gin 
610 615 620 



1872 



ttc tac egg ate tgg ctg tct tta ttc ctg cat get ggc ata gtg cac 
Phe Tyr Arg lie Trp Leu Ser Leu Phe Leu His Ala Gly He Val His 
625 630 635 640 



1920 



tgc ctt gtg tct gtg gtc ttc caa atg acc ate ctg agg gac eta gag 
Cys Leu Val Ser Val Val Phe Gin Met Thr He Leu Arg Asp Leu Glu 
645 650 655 



1968 



aag ctg gec ggc tgg cac cgc ate tec ate ate ttc ate ctt agt ggc 
Lys Leu Ala Gly Trp His Arg He Ser He He Phe He Leu Ser Gly 
660 665 670 



2016 



att aca ggc aac ctg gee age gee ate ttc etc ccc tac egg gca gag 
lie Thr Gly Asn Leu Ala Ser Ala lie Phe Leu Pro Tyr Arg Ala Glu 
675 680 685 



2064 



gtg ggc cca gec ggg teg cag ttc ggc etc etc gec tgc etc ttc gtg 
Val Gly Pro Ala Gly Ser Gin Phe Gly Leu Leu Ala Cys Leu Phe Val 
690 695 700 



2112 



gag ctg ttc cag age tgg cag ctg ttg gag egg ccg tgg aag gee ttc 
Glu Leu Phe Gin Ser Trp Gin Leu Leu Glu Arg Pro Trp Lys Ala Phe 
705 710 715 720 



2160 



ttc aac ctg teg gec att gtg ctt ttc etc ttc ate tgt ggc etc ctg 
Phe Asn Leu Ser Ala He- Val Leu Phe Leu Phe He Cys Gly Leu Leu 
725 730 735 

ccc tgg ata gac aac ate gec cac ate ttc ggg ttc etc age ggc atg 
Pro Trp He Asp Asn He Ala His lie Phe Gly Phe Leu Ser Gly Met 
740 745 750 



2208 



2256 



ctt ctg gec ttc gec ttc ctg cct tac att acc ttc ggc acc age gac 
Leu Leu Ala Phe Ala Phe Leu Pro Tyr He Thr Phe Gly Thr Ser Asp 
755 760 765 



2304 



aag tac cgc aag cga gee etc ate etc gtg teg ctg ctg gtc ttt get 
Lys Tyr Arg Lys Arg Ala Leu lie Leu Val Ser Leu Leu Val Phe Ala 
770 775 780 



2352 



ggg etc ttt get tec ctg gtg ctg tgg ctg tac ate tac ccc ate aac 
Gly Leu Phe Ala Ser Leu Val Leu Trp Leu Tyr He Tyr Pro He Asn 
785 790 795 800 



2400 



tgg ccc tgg ate gag tac etc acc tgc ttt ccc ttc acc age cgc ttc 
Trp Pro Trp He Glu Tyr Leu Thr Cys Phe Pro Phe Thr Ser Arg Phe 
805 810 815 



2448 



tgt gag aag tac gag eta gac cag gtg eta cac taa 
Cys Glu Lys Tyr Glu Leu Asp Gin Val Leu His 
820 825 



2484 
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<210> 2 

<211> 827 

<212> PRT 

<213> 'h&KMus musculus) 

<400> 2 

Met Ala Ser Ala Asp Lys Asn Gly Ser Asn Leu Pro Ser Val Ser Gly 
1 5 10-15 



Ser Arg Leu Gin Ser Arg Lys Pro Pro Asn Leu Ser lie Thr He Pro 
20 25 30 



Pro Pro Glu Ser Gin Ala Pro Gly Glu Gin Asp Ser Met Leu Pro Glu 
35 40 45 



Arg Arg Lys Asn Pro Ala Tyr Leu Lys Ser Val Ser Leu Gin Glu Pro 
50 55 60 



Arg Gly Arg Trp Gin Glu Gly Ala Glu Lys Arg Pro Gly Phe Arg Arg 
65 70 75 80 



Gin Ala Ser Leu Ser Gin Ser lie Arg Lys Ser Thr Ala Gin Trp Phe 
85 90 95 



Gly Val Ser Gly Asp Trp Glu Gly Lys Arg Gin Asn Trp His Arg Arg 
100 105 110 



Ser Leu His His Cys Ser 'Val His Tyr Gly Arg Leu Lys Ala Ser Cys 
115 120 125 



Gin Arg Glu Leu Glu Leu Pro Ser Gin Glu Val Pro Ser Phe Gin Gly 
130 . 135 140 



Thr Glu Ser Pro Lys Pro Cys Lys Met Pro Lys He Val Asp Pro Leu 
145 150 155 160 



Ala Arg Gly Arg Ala Phe Arg His Pro Asp Glu Val Asp Arg Pro His 
165 170 175 



Ala Ala His Pro Pro Leu Thr Pro Gly Val Leu Ser Leu Thr Ser Phe 
180 185 190 



Thr Ser Val Arg Ser Gly Tyr Ser His Leu Pro Arg Arg Lys Arg lie 
195 200 205 
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Ser Val Ala His Met Ser Phe Gin Ala Ala Ala Ala Leu Leu Lys Gly 
210 215 220 



Arg Ser Val Leu Asp Ala Thr Gly Gin Arg Cys Arg His Val Lys Arg 
225 230 235 240 



Ser Phe Ala Tyr Pro Ser Phe Leu Glu Glu Asp Ala Val Asp Gly Ala 
245 250 255 



Asp Thr Phe Asp Ser Ser Phe Phe Ser Lys Glu Glu Met Ser Ser Met 
260 265 270 



Pro Asp Asp Val Phe Glu Ser Pro Pro Leu Ser Ala Ser Tyr Phe Arg 
275 280 285 



Gly Val Pro His Ser Ala. Ser Pro Val Ser Pro Asp Gly Val His He 
290 295 300 



Pro Leu Lys Glu Tyr Ser Gly Gly Arg Ala Leu Gly Pro Gly Thr Gin 
305 310 315 320 



Arg Gly Lys Arg He Ala Ser Lys Val Lys His Phe Ala Phe Asp Arg 
325 330 335 



Lys Lys Arg His Tyr Gly Leu Gly Val Val Gly Asn Trp Leu Asn Arg 
340 345 350 



Ser Tyr Arg Arg Ser He Ser Ser Thr Val Gin Arg Gin Leu Glu Ser 
355 360 365 



Phe Asp Ser His Arg Pro Tyr Phe Thr Tyr Trp Leu Thr Phe Val His 
370 375 380 



He He He Thr Leu Leu Val He Cys Thr Tyr Gly He Ala Pro Val 
385 390 395 400 



Gly Phe Ala Gin His Val Thr Thr Gin Leu Val Leu Lys Asn Arg Gly 
405 410 415 



Val Tyr Glu Ser Val Lys Tyr He Gin Gin Glu Asn Phe Trp He Gly 
420 425 430 
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Pro Ser Ser lie Asp Leu lie His Leu Cly Ala Lys Phe Ser Pro Cys 
435 ' 440 445 



He Arg Lys Asp Cln Gin lie Glu Gin Leu Val Arg Arg Glu Arg Asp 
450 455 460 



He Glu Arg Thr Ser Gly Cys Cys Val Gin Asn Asp Arg Ser Gly Cys 
465 * 470. 475 480 



lie Gin Thr Leu Lys Lys Asp Cys Ser Glu Thr Leu Ala Thr Phe Val 
485 490 495 



Lys Trp Gin Asn Asp Thr Gly Pro Ser Asp Lys Ser Asp Leu Ser Gin 
500 505 510 



Lys Gin Pro Ser Ala Val Val Cys His Gin Asp Pro Arg Thr Cys Glu 
515 520 525 



Glu Pro Ala Ser Ser Gly Ala His He Trp Pro Asp Asp He Thr Lys 
530 535 540 



Trp Pro He Cys Thr Glu Gin Ala Gin Ser Asn His Thr Gly Leu Leu 
545 550 555 560 



His He Asp Cys Lys He Lys Gly Arg Pro Cys Cys He Gly Thr Lys 
565 570 575 



Gly Ser Cys Glu He Thr Thr Arg Glu Tyr Cys Glu Phe Met His Gly 
580 585 590 



Tyr Phe His Glu Asp Ala Thr Leu Cys Ser Gin Val His Cys Leu Asp 
595 600 605 



Lys Val Cys Gly Leu Leu Pro Phe Leu Asn Pro Glu Val Pro Asp Gin 
610 .615 620 



Phe Tyr Arg He Trp Leu Ser Leu Phe Leu His Ala Gly He Val His 
625 " 630 635 640 



Cys Leu Val Ser Val Val Phe Gin Met Thr He Leu Arg Asp Leu Glu 
645 650 655 



Lys Leu Ala Gly Trp His Arg He Ser He lie Phe lie Leu Ser Gly 
660 665 670 




??? 



He Thr Gly Asn Leu Ala Ser Ala He Phe Leu Pro Tyr Arg Ala Glu 

675 680 685 

Val Gly Pro Ala Gly Ser Gin Phe Gly Leu Leu Ala Cys Leu Phe Val 
690 695 700 

Glu Leu Phe Gin Ser Trp Gin Leu Leu Glu Arg Pro Trp Lys Ala Phe 
70S 710 715 720 



Phe Asn Leu Ser Ala He Val Leu Phe Leu Phe He Cys Gly Leu Leu 
725 730 735 



Pro Trp He Asp Asn He Ala His He Phe Gly Phe Leu Ser Gly Met 
740 745 750 



Leu Leu Ala Phe Ala Phe Leu Pro Tyr He Thr Phe Gly Thr Ser Asp 
755 760 765 



Lys Tyr Arg Lys Arg Ala Leu He Leu Val Ser Leu Leu Val Phe Ala 
770 775 780 



Gly Leu Phe Ala Ser Leu Val Leu Trp Leu Tyr He Tyr Pro He Asn 
785 790. 795 800 



Trp Pro Trp He Glu Tyr Leu Thr Cys Phe Pro Phe Thr Ser Arg Phe 
805 810 815 



Cys Glu Lys Tyr Glu Leu Asp Gin Val Leu His 
820 825 
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<212> DNA 
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<220> 

<22i> misc_feature 
<223> 

<400> 3 

gcaggctagc gtgttaaagg 



<210> 4 
<2il> 19 



—24— 




<212> DNA 
<213> AlffW 



<220> 

<221> misc_feature 
<223> gift 

<400> 4 

aaaacggggt catagcagt 



<210> 5 

<211> 20 

<212> DNA 

<213> XTJ¥n 

<220> 

<221> misc_feature 

<223> g|2&J 

<400> 5 

gcacatctga gggaaggaag 



<210> 6 

<211> 20 

<212> DNA 
<213> 



<220> 

<221> misc_feature 
<223> ?|«J 



<400> 6 




20 


cttccggtca aatgcaaagt 




<210> 7 






<211> 600 






<212> DNA 






<213> 'MRGflus musculus) 




<400> 7 




60 


agcctacctg aagagtgtca 


gcctacagga gccccgggga cgatggcagg agggcgcaga 


gaagcgcccc ggcttccgcc 


gccaggcctc cctgtcccag agcatccgca agagcacagc 


120 


ccagtggttt ggggtcagcg 


gcgactggga gggcaagcga caaaactggc atcgtcgcag 


180 


cctgcaccac tgcagcgtgc 


actatggccg cctcaaggcc tcgtgccaga gagaactgga 


240 


gctgcccagc caggaggtgc 


catccttcca gggcactgag tctccaaaac cgtgcaagat 


300 


gcccaagatt gtggatccac 


tggctcgggg tagggccttc cgccatccag atgaggtgga 


360 


ccggcctcac gctgcccacc 


cacctctgac tccaggggtc ctgtctctca catccttcac 


420 
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catgtccgct ctggctactc ccatctgccc cgccgcaaga ggatatctgt tgcccatatg 
agctttcagg cagccgccgc cctcctcaag gggcgttccg tgctagatgc gactgggcag 
cggtgccggc atgtcaaacg cagcttcgct taccccagct tcctggagga ggatgctgtc 

<210> 8 

<211> 19 

<212> DNA 

<213> AXt¥n 

<220> 

<221> misc_feature 
<223> 9l4to 



<211> 20 

<212> DNA 

<213> AX^yiJ 

<220> 

<221> misc_feature 

<223> 31$! 

<400> 9 

ccagacacat gctggagcta 



<210> 10 
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<212> DNA 

<213> AXftW 

<220> 

<221> misc_feature 

<223> gift 

<400> 10 

gcacatctga gggaaggaag 



<210> 11 

<211> 20 

<212> DNA 

<213> \TJ¥H 

<220> 

<221> misc_feature 

<223> 51^ 



<400> 8 

actctgctct cagccgctt 



19 



<210> 



9 



—26— 



• # 




<400> 11 

cttccggtca aatgcaaagt 



<210> 12 
<211> 600 
<212> DNA 

<213> 'M$,(Mus musculus) 




<400> 12 
gtgtcagcct 


araffffairrrr raaGBacaat effcaeeajfCK CRcagagaag cgccccggct 


60 


tccgccgcca 


ggcctccctg tcccagagca tccgcaagag cacagcccag tggtttgggg 


120 


tcagcggcga 


ctgggagggc aagcgacaaa actggcatcg tcgcagcctg caccactgca 


180 


gcgtgcacta 


tggccgcctc aaggcctcgt gccagagaga actggagctg cccagccagg 


240 


aggtgccatc 


cttccagggc actgagtctc caaaaccgtg caagatgccc aagattgtgg 


300 


atccactggc 


tcggggtagg gccttccgcc atccagatga ggtggaccgg cctcacgctg 


360 


cccacccacc 


tctgactcca ggggtcctgt ctctcacatc cttcaccatg tccgctctgg 


420 


ctactcccat 


ctgccccgcc gpaagaggat atctgttgcc catatgagct ttcaggcagc 


480 


cgccgccctc 


ctcaaggggc gttccgtgct agatgcgact gggcagcggt gccggcatgt 


540 


caaacgcagc 


ttcgcttacc ccagcttcct ggaggaggat gctgtcgatg gagctgacac 


600 
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DNA 
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<220> 




<221> 


misc_feature 
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<400> 


13 



cggatccatg gcctcagctg acaagaatgg cagcaacctc cca 
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34 
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DNA 
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<220> 




<221> 


misc feature 
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<400> 


14 



ataaagcttg ctcgatctgg tccacgatgt gatt 
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n m # m 



M 
131 



14 
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